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Experimental Section
General
Reagents and solvents were purchased from Sigma-Aldrich (St. Louis, MO) and used as received without further purification otherwise noted. Branched polyethylenimine (PEI, MW = 10 kD) was purchased from Polysciences Inc (Washington, PA). Polymers contain primary, secondary and tertiary amine groups in approximately 25/50/25 ratio. hydrochloride and β-cyclodextrin (β-CD) were purchased from TCI America (San Francisco, CA).
N-hydroxysuccinimide (SCM) and maleimido (MAL) hetero-functionalized polyethylene glycol (SCM-PEG-MAL, MW
= 5 kD) was obtained from NANOCS Inc (New York, NY). Phosphate-buffered saline (PBS, 1X, pH 7.2 ± 0.05) for sample preparation, UltraPure™ 10X TBE buffer (including 1 M Tris, 0.9 M boric acid, and 0.01 M EDTA) for electrophoresis experiment and 1X TE buffer (including 10mM Tris-HCl containing 1mM EDTA) for DNA dilution were purchased from Invitrogen (Carlsbad, CA). 6-Mono-tosyl-β-cyclodextrin (6-OTs-β-CD) was prepared following the literature reported method. 1 Octa-Ad-grafted polyamidoamine dendrimer (Ad-PAMAM), CD-grafted branched polyethylenimine (CD-PEI) and Ad-grafted polyethylene glycol (Ad-PEG) were prepared as the method we reported before. and W3 (PI)).
Synthesis of RGD-PEG-Ad
Scheme S1. 
Electrophoresis analysis
The DNA loading capacity of the cationic Ad-PAMAM/CD-PEI hydrogel for the anionic DNA was determined by electrophoresis analysis using 1.0% agarose gel in 1X TBE buffer. Experiments were run at 80 V for 90 min. About 50 ng/L of DNA was mixed with different amounts of the mixture of cationic Ad-PAMAM/CD-PEI hydrogel to achieve the desired N/P ratio. The resulting solutions were incubated for 1 h prior to running the experiment. DNA was visualized under UV illumination by staining the gels with ethidium bromide (0.5 g/mL) at room temperature ( Figure S1 ). 
Ethidium bromide exclusion assay
The DNA loading capacity of cationic Ad-PAMAM/CD-PEI hydrogel for anionic DNA were further validated via ethidium bromide (EtBr) exclusion assay. A PBS solution (pH 7.2) containing the EtBr (400 ng/mL) and DNA (20 μg/mL) was incubated at room temperature for 10 min to form a stable complex (DNAEtBr). After adding various amounts of cationic Ad-PAMAM/CD-PEI hydrogel along with other controls (CD-PEI and the mixture of CD-PEI/Ad-PEG), the fluorescence intensity changes of DNAEtBr were measured using a spectrofluorometer (Table S1 ). 
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Dynamic light scattering (DLS)
DLS experiments were performed with a Zetasizer Nano instrument (Malvern Instruments Ltd., United Kingdom) equipped with a 10-mW helium-neon laser (λ = 632.8 nm) and thermoelectric temperature controller. Measurements were taken at a 90° scattering angle. The sizes and the standard derivations of assembled SNPsDNA and RGD-SNPsDNA were calculated by averaging the values of at least three measurements ( Figure S3 ). 
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Transmission electron microscope (TEM)
The morphology and sizes of SNPsDNA and RGD-SNPsDNA were directly examined using transmission electron microscope. The studies were carried out on a Philips CM 120 electron microscope, operating at an acceleration voltage of 120 kV. The TEM samples were prepared by drop-coating 2 L of SNPsDNA or RGD-SNPsDNA solutions onto carbon-coated copper grids. Excess amounts of droplets were removed by filter papers after 45 s. Subsequently, the surface-deposited SNPsDNA or RGD-SNPsDNA were negatively stained with 2% uranyl acetate for 45 s before the TEM studies ( Figure 1 ). The sizes of SNPsDNA observed by TEM were 62 ± 8 nm for 100-0 SNPsDNA and 210 ± 24 nm for 300-0 SNPsDNA. The reduced sizes obtained by TEM were attributed to the dehydration of SNPsDNA during the TEM sample preparation. 
Zeta potential measurements
Zeta potentials of SNPsDNA and RGD-SNPsDNA were determined by photon correlation spectroscopy using a Zetasizer Nano instrument, (Malvern Instruments, Malvern, Worcestershire, UK). The measurements were performed at 25 o C with a detection angle of 90°, and the raw data were subsequently correlated to Z average mean size using a cumulative analysis by the Zetasizer software package ( Figure S5 ).
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PRIVILEGED DOCUMENT FOR REVIEW PURPOSES ONLY S14 Figure S5 . Zeta potential variations of SNPsDNA and RGD-SNPsDNA in PBS buffer solution (pH 7.2). Zeta potentials of 100-and 300-nm SNPs without DNA encapsulation were summarized for comparison. Error bars were obtained from three independent measurements.

Cell culture
3T3 and U87 cell lines were routinely maintained in DMEM containing 10% fetal bovine serum (FBS) and 1% penicillin/streptomycin (Invitrogen, Carlsbad, CA). MCF7 was cultured in EMEM containing 10% fetal bovine serum (FBS) and 1% penicillin/streptomycin.
α v β 3 high-expressed 3T3 cells.
The α v β 3 high-expressed 3T3 cells were generated by passaging normal cultured 3T3 cells using scraping-collection.
Cells that were detached via scraping resulted in high densities of α v β 3 integrins on the cell surface. These cells will be referred to as α v β 3 high-expressed 3T3 cells.
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α v β 3 low-expressed 3T3 cells.
The α v β 3 low-expressed 3T3 cells were generated by passaging the normal cultured cells using 0.25% trypsin. Trypsin, an enzyme that acts to degrade protein, can be used to cleavage the integrins on the cell surface.
4
Cells that were detached using 0.25% trypsin 5 resulted in low densities of α v β 3 integrins on the cell surface. These cells will be referred to as α v β 3 low-expressed 3T3 cells.
Gene transfection studies
Cells (1x10 4 cells / well) were plated in an 8-well chamber slides and allowed to adhere overnight. EGFP-encoded DNA was diluted in 1x TE buffer. The 100 and 300-nm SNPsDNA for the gene transfection studies were separately 
Microscope settings, imaging processing and data analyzing
The 8-well chamber slide was mounted onto a Nikon TE2000S inverted fluorescent microscope with a CCD camera 
Cell viability assay
To determine the number of dead and live cells after transfection, two fluorescent dyes were used. Propidium iodide (PI)
is a fluorescent dye that cannot pass through intact cell membranes but readily passes through damaged membranes and binds with DNA. PI fluorescence was bright red when exposed to UV light. The presence of PI in a cell indicates that the cell membrane integrity has been compromised and that the cell is severely damaged. Red fluorescent cells are 
